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1.0 SCOPE

1.1 IDENTIFICATION

This Sensor Performance and Operations Specification sets forth the requirements for the
Advanced Technology Microwave Sounder (ATMS).

1.2 SENSOR OVERVIEW

The purpose of ATMS isto collect microwave radiance data that when combined with
the CrlS datawill permit the calculation of atmaospheric temperature and water vapor
profiles.

1.3 DOCUMENT OVERVIEW

This document contains al performance requirements for the ATMS sensor. This
document and the Nationa Polar-Orbiting Operationd Environmentd Satdllite System
(NPOESS)/NPOESS Preparatory Project (NPP) General Instrument Interface Document
(GIID), 06 August 2001 version, define al sensor/spacecraft interfaces for the ATMS.
Theterm “TBD” applied to amissing requirement means that the contractor should
determine the missing requirement in coordination with the government. Theterm

“TBS’, means that the government will supply the missing informetion in the course of

the contract. Theterm “TBR” means that the requirement is subject to review for
appropriateness by the contractor or the government. The government may change
“TBR” requirements in the course of the contract.

CH-03

Appendix D identifies exceptions to the NPOESS/NPP GIID, 06 August 2001 version, CH-03
are gpplicableto the ATMS. Appendix E isthe NPOESS/NPP GIID, and Appendix C
defines the acronyms and abbreviations used throughout the document.

1.3.1 CONFLICTS
1311

In the event of conflict between the referenced documents and the contents of this
specification, the contents of this specification shdl be the superseding requirements.

1312
In the event of a conflict involving the externd interface requirements, or in the event of

any other unresolved conflict, the contracting officer shal determine the order of
precedence.

Original 1 June 23, 2000
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2.0 APPLICABLE DOCUMENTS
21 GOVERNMENT DOCUMENTS

The following documents, of the exact issue shown, form a part of this specification to
the extent specified herein. In the event of conflict between the documents referenced
herein and the contents of this specification, see Section 1.3.1. Talloring of documentsin
this section isTBR.

2.1.1 SPECIFICATIONS
2.1.2 STANDARDS
2.1.3 OTHER:
GSFC 429-00-06-02 ATMS Statement of Work
GSFC 429-00-07-03 ATMS Misson Assurance Requirements
GSFC 429-99-06-01 ATMS Unique Instrument Interface Document (UIID ) CH-03

NPOESS/NPP Generd Instrument Interface Document
(GIID), 06 August 2001 version

2.2 NON-GOVERNMENT DOCUMENTS

The following documents, of the exact issue shown, form a part of this specification to
the extent specified herein. In the event of conflict between the documents referenced
herein and the contents of this specification, see Section 1.3.1.

2.2.1 STANDARDS.

CCSDS 701.0-B-2 CCSDS Recommendations for Advanced Orhiting

Nov. 1992 Systems, Networks and Data Links, Architectura
Specification

TBD NPP Spacecraft ATMSICD

TBD NPOESS Spacecraft ATMSICD

2.3 REFERENCE DOCUMENTS
The following documents are for reference only and do not form a part of this

specification. They are listed here because various parts of the specification refer to
them.

Original 2 June 23, 2000
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2.3.1 SPECIFICATIONS:
2.3.2 STANDARDS.

2.3.3 OTHER:

3.0 SENSOR REQUIREMENTS
3.1 DEFINITION
3.1.1 ATMS DESCRIPTION

The ATMS shdl be atotd power microwave radiometer system.

The ATMS shdl congs of one instrument.

The ATMS shdl be compatible with both the NPOESS Preparatory Project (NPP)
and the NPOESS satdllite architectures.

Onorbit cdibration isrequired in dl channels.

The ATMS shdl contain a diagnostic capability that produces data for use in ground
andlyss of individua radiometric channd performance.

3.1.2 SPECIFICATION TREE

Figure 3-1 depicts a partiad specification tree for the NPOESS System.

3.1.3 Tor-LEvEL ATMS FUNCTIONS

The ATMS ingrument shal perform the following functions.
- Scene radiance measurement.
On-orhit calibration.
Onorbit monitoring of caibration sources and instrument response changes.
Acquistion of sensor hedlth and status data.
Generdtion of data Streams containing scene radiance, cdibration, monitoring,
hedlth and status data.
Reception of command and control data.
Accepting SW uploads from the S/IC
Accepting cdibration tables from the S/IC

3.1.4 ATMSMODES

The ATMS shdl implement the following modes as a minimum.

OFF Mode
OPERATIONAL Mode
DIAGNOSTIC Mode
SAFE-HOLD Mode
SURVIVAL Mode

Original 3 June 23, 2000
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3.1.5 ATMSMODESDESCRIPTION

3.1.5.1 Sensor-Off Mode

In the Sensor- Off mode, no power is supplied to the sensor.

3.1.5.2 Operationa Mode

31521
The sensor shdl bein full functiona configuration during the Operationa Mode.

NPOESS
TRD NPOESS
SYSTEM
SPEC
I
| | | |
C3 Launch Space IDPS
Segment Support Segment Segment
Spec Segment Splec Spec
Interface Req — Spacecr aft
Document Spec
| VIIR CMIS cris
SR
ATMS VIR SROr=vs 1 IERPr ¢rrs Other
Spec Spec Spec Spec Spec
OMPS GPSO
TRD - Technical Requirements Document SRD OMPS SRD GPSO
SRD - Sensor Requirements Document S)a: Spec

Figure3-1  Partial Specification Treefor the NPOESS System

31522
Mission and housekeeping data shall be collected.

3.1.5.2.3
Cdlibrations shdl be performed during regular operations.

3.1.5.3 Sensor Diagnostic Mode

31531
Diagnogtic mode shdl include trouble shooting and software updates.

Original 4 June 23, 2000
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3.1532

The ATMS shdl be capable of stopping at each scan position and providing radiometric
data and status /engineering telemetry.

3.1.5.4 Sensor Safe-Hold Mode

In the Safe Hold mode, health and status data shall be collected and transmitted. Mission
and calibration data are not collected. In Safe Hold mode, most components are turned
off. During Safe Mode, no surviva heater power is needed unless the spacecraft’'s
ATMS Cold Plate temperature drops below —20° C.

31541

The Safe Hold Mode shal be a power conservation mode. The Sensor shall accept a
command in the event the spacecraft enters an anomalous configuration or orientetion as
determined by the spacecraft computer. A power subsystem anomaly is such an event.

3.15.4.2

In response to a spacecraft C& DH-issued power conservation, re-configuration
commands to the sensors via the data bus, the ATMS shdll place itsdlf into a safe
configuration. The return to the Norma Operations Mode requires ground intervention.

3.1.5.5 Sensor Survivd Mode

In the Survival Mode, the instrument operationd power shdl be off, with surviva heeters
activated.

3.1.6 SENSOR SPECIFIC MODES
3.16.1
The ATMS ICDs shdl define sensor modes.

3.16.2

The ATMS shdl adhere to the Safe-Hold M ode re-configuration commands defined in
the ICD.

3.1.7 OPERATIONAL AND ORGANIZATIONAL CONCEPT

3.1.7.1 Launch Operations Concept

3.1.711 PreLaunch

The satellite, on which the ATMS is attached, will be trangported to the launch base
wherefina vehicle preparations and checkout shall be accomplished. Findl inter-
segment and launch system verification tests shal be accomplished prior to launch.

Original 5 June 23, 2000
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3.1.7.1.2 Launchand Injection

During launch and injection to the operationd orbit, the ATMS shdl be turned off in
order to provide protection from the launch and injection environments or to comply with
other specified requirements. After insertion into its operationa orbit and separation
from the launch vehicle, gppropriate deployments will be initiated by stored command.
Spacecraft telemetry to monitor vehicle status will be provided during launch and
injection. Transmission of launch vehicle tdemetry will satisfy this requirement during

the launch phase. Spacecraft telemetry transmission to ground monitoring stations will

be used to the extent practicable during the injection phase. Early orbit check-out will be
conducted at the NPP primary Satellite Operations Control Center (SOCC) at TBD for
the NPP ATMS and at NPOESS primary SOCC in Suitland, MD for the NPOESS
ATMS.

3.1.7.2 On-Orbit Operational Concept

The NPP satdllite will operate in anear-polar circular, sun-synchronous orbit with a 1030
local descending node a an dtitude of approximately 824-km.

The NPOESS satdllite shall operate in anear circular, sun-synchronous orbit. The
nomind orbit for the satdlite is 833-km atitude, 98.7-degreeinclination. The orbit will
bea*“precise” orhit (i.e, dtitude maintained to + 17 (TBR) km, £ 0.05 (TBR) degrees
inclination, nodd crossing times maintained to £ 10 minutes throughout the mission
lifetime) to minimize orbita drift (precesson). NPOESS shdl be capable of flying at any
equatoria node crossing time. However, the nomina configuration iswith the satellite
orbits equally spaced at 1330, 1730, and 2130 locd ascending noda crossing times..

The sun Betaangle, b, isthe angle between the solar vector (i.e., the spacecraft-sun line)
and the orbit plane. For instrument thermal design purposes, the range of b for the
NPOESS missonsis + 90 degrees. The satellite will maintain the sun on the gppropriate
Sde of the spacecraft to meet the *dl betal requirement.

31721

The ATMS ingtrument design shall be such that data acquisition and necessary
cdibrations can be completed if the satdlite is flown with any equatorid crossng time
(ascending or descending). Selection of a specific orbita time of day, for NPOESS
satellites, will be made 60 days before launch.

31722
ATMS shdl meet its Specified performance for any of the orbitsin 3.1.7.2.

3.1.7.2.2.1 On-Orhit Tests
Theinitid on-orbit period is devoted to a complete spacecraft checkout and the

cdibration and performance verifications of the payload. The spacecraft and payload
performance verification tests may be repeated at appropriate times during the

Original 6 June 23, 2000
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operationa phase of the misson.

3.1.7.2.2.2 On-Orbit Operations

GSFC 429-00-06-03

In norma mode, the sensor shdl be capable of operating continuoudy without additiona

commands.

3.1.8 MISSIONS

The misson of the ATMS isto collect specidized datato permit the cdculation of

atmospheric temperature and water vapor profiles.

3.2 SENSOR CHARACTERISTICS

3.2.1 PERFORMANCE REQUIREMENTS

3.21.1 Chands

ATMS shdl meet the characteristics defined in Table 3-1.

3.2.1.2 Beam Scanning

32121

Each channd of the ATMSis consdered to form a beam.

Table 3-1 ATMSChanned Characteristics
T pd
-1 B = 5 o
> N L o =z = O
T = pd = o) E 2
5| &3 St |e02 |52 |28 | 2q F| S8
= Ox |22% |Edr |55 |28o| 2§ 25| =24
s| ESE 221 |ESF |2F |252| 5B <N HEES
< LIJO"(D X000 |[@oD RS ag = a2 80: 'GZLu
G| Bg= |327 8Pz (&2 |28 | 54 O<| G9%E
he = é L < L = << = 5 o E
n z < T
h 7 o =
1 238 0.27 10 09 20 52 Qv window-water
vapor 100 mm
2 314 0.18 10 0.9 20 52 Qv window-water
vapor 500 mm
3 50.3 018 10 1.20 15 22 QH window-surface
emissivity
4 51.76 0.40 5 0.75 15 22 QH window-surface
emissivity
5 52.8 0.40 5 0.75 15 2.2 QH surface air
6 53.596+0.115 0.17 5 0.75 15 22 QH 4km~700mb
7 54.40 0.40 5 0.75 15 22 QH 9km ~400 mb
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5 : 5 5
> N | fa) z =
T = z = 5 E
| & % =K vr02 |22 |25 = ) = NEES
€ Wi < 227 |ugs |BT |2 .| =8 @< FOw
= ESE =21 |ESF |BF |2%2| 5B <N <9
£ 500 x0Q |mood |3 2| w3 B S
(@) | ~ <Z2 ouw o st 0 o < Ex
o o LI |W0m PS) = o) € o
L 6 |Fz < a < 4
| I
7 % O
8 54.94 0.40 10 0.75 15 22 QH 11 km~250 mb
9 55.50 0.33 10 0.75 15 22 QH 13km~180mb
10 57.290344 0.33 5 0.75 15 2.2 QH 17km~90mb
11 57.200344+0.217 0.078 5 1.20 15 22 QH 19km~50mb
12 | 57.290344+0.3222 0.036 12 1.20 15 22 QH 25km~25mb
+0.048
13 | 57.290344+0.3222 0.016 16 150 15 2.2 QH 29km~10mb
+0.022
14 | 57.290344+0.3222 0.008 5 240 15 22 QH R2km~6mb
+0.010
15 | 57.290344+0.3222 0.003 5 3.60 15 22 QH 37km~3mb
+0.0045
16 87-91.9 20 200 5 20 22 QV Window
H,O 150 mm
17 164-167" 3.0 200 0.6 20 11 QH H,O 18 mm
18 183.31+7 20 100 0.8 20 11 QH H,O8mm
19 183.31+4.5 20 100 0.8 20 11 QH H,O45mm
20 183.31+3 10 50 0.8 20 11 QH H,O25mm
21 183.31+1.8 10 50 0.8 20 11 QH H,O 1.2 mm
22 183.31+1 05 30 0.9 20 11 QH H,O05mm
NOTE: 1 Maximum alowable bandwidth

32122

All main beam axes of the ATMS shdl be coincidentd, i.e, they shal be pointing in the
same direction (subject to the pointing accuracy requirements of 3.2.1.6) a the sametime
for any given beam postion.

NOTE: In the following sections, if only one beam is discussed it is inferred to represent

al beams.

Original
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3.2.1.3 Cross-Track Scan

3.2131
The ATMS beams shall scan cross-track to the satellite motion.

32132
The scan direction shal be from sun to anti-sun.

3.2.1.4 Scan Motion and Pattern

3.214.1
The tota scan period shall be 8/3 seconds.

32142
The ATMS shdl use the “integrate-while- scan” - type scan method.

32143

During each scan period the ingrument shal gather data from a minimum of 104 beam
positions, each datum to be called a“sample,” obtained from a cell corresponding to that
beam position

NOTE: Theterm * Beam Postion” means the pogition of a*“Beam-Center,” whichis
defined as the position of the beam (axis or center) at the mid-point of the integration
time. Theterm cell refersto the segment from the sart to the end of the integration time.

32144
Each cdl shdl have the same integration time,

32145

The ATMS beams total scan during the earth-viewing sector shdl be atotd of 105.45°
between the center of scan position 1 and the center of scan position 96.

32146
There shdl be atotd of 96 Earth-viewing beam postions.

3.214.7

The 96 beam positions shdl be caled cell numbers 1 through 96, from sun to anti-sun
direction.

32148
There shall be 48 Earth-viewing cells on ether Sde of nadir.

32149
The beam center position of each cdll shall be separated from the adjacent cdll along the

Original 9 June 23, 2000
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scan direction by 1.11°.

3.21.4.10

There shdl be anon-cumulative beam center position to center position tolerance of
+0.05°.

321411

There shdl be four beam position groups that are sdlectable by command to provide a
cold (space look) cdibration position.

321412

The primary cold cdibration beam posgtion group shal nomindly be a 6.66° below the
anti-sun normd toward nadir in the scan plane.

3.21.4.13

The three "dternate’ cold cdibration position groups shdl nominaly be at 8.33°, 10.00°
and 13.33° below the anti-sun norma toward nadir in the scan plane.

3.21.4.14
There shdl be four samples collected from the internd hot calibration position.

3.21.4.15

There shdl be provisons to command and park the scanner at an Earth-view, cold-space
cdibration or hot-calibration scan pogtion.

3.2.1.5 Scan Synchronization

32151

The ATMS shdl use the timing Sgnd it recaives from the spacecraft viaRS-422 every 8
seconds (+ 1 ms) to synchronize its scan sart with the Cross Track Infrared Sounder
(Cr1S). Inthe event the Sgnd isnot available, ATMS shdl continue its normal scan
sequence until a synchronization sgnd is detected.

3.2.1.6 Beam-Pointing Accuracy

32161

For each posgition, the beam-pointing accuracy shdl be better than :
+ 0.10 degreesfor the 1.1 degrees beamwidth channdls
+ 0.15 degrees for the 2.2 degrees beamwidth channels
+ 0.30 degrees for the 5.2 degrees beamwidth channdls

The beam pointing knowledge shal be better than £ 0.05 degrees.

NOTE: At each beam position, in both the scan (cross track) and the spacecraft velocity
(down track) directions, the beam pointing accuracy is defined as the difference between
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the intended and actua beam eectrica boresight directions.

3.2.16.2

The beam scan angle of every beam position shdl be digitized to 14-bit minimum
accuracy.

3.2.16.3

The digitized beam scan angle position shdl be multiplexed with the corresponding
radiometric vaue.

32164

The scan position digitizer used shal be designed to give position readout anywhere
within the 360° rotation.

3.2.1.7 Beam Alignment

32171
Not used.

32172

The dignment of the ATM S beam dectrica boresight axes shal be measured with
respect to an optical aignment cube.

3.21.7.3

Offsets of the optica dignment cube relative to the beam eectrical boresight axes shdl
be known to better than +0.01°.

32174

The opticd dignment cube shdl be visble on the nadir sde and on the anti- sun side for
verifying aignment on the spacecraft.

32175

The optica cube(s) shdl be permanently attached to the insrument and shdl not interfere
with the insgrument operation.

32176

The beam dectrica axis, with respect to the instrument optica aignment cube and the
insrument mounting surfaces, shdl not be changed by more than +0.05° as aresult of

any tedting.
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3.2.2 ANTENNA SYSTEM
3.2.2.1 Beamwidth

32211
The antenna beamwidth for each ATMS channds shdl be as defined in Table 3-1.

NOTE: Beamwidth is defined as the half- power points beamwidth (HPBW). The
beamwidth in any plane containing the main beam axis (dectrical boresight axis) shal be
within plus or minus +10% of the specified vaue. Beamwidth variation from channel to
channd, having the same beamwidth, shdl be smaller than 10% of the specified
beamwidth value.

3.2.2.2 Notused
3.2.2.3 Poaizaion

32231

Each ATMS channd shdl meet the quas- polarization requirements as specified in Table
3-1

NOTE: ATMS quas-horizontd and -vertica polarizations are defined by the following
two equations:

(1) Quas Verticd Polarization (QV) =Tycos’q+ TSP q
(2) Quas Horizonta Polarization (QH) =Tysrq+ Tucos?q

Notice that from equation (1) and (2), the QV and QH reduceto Ty (with dectric fidd
vector perpendicular to the orbita velocity direction) and Ty (with eectric fidd pardld
to the orbita veocity direction), respectively, a nadir when q is zero degree. Here g is
the scan-angle (from nadir). Ty and Ty are the Brightness Temperatures of the Verticaly
polarized and Horizontaly polarized components, repectively, following the
conventiond definition. (The Vertica polarization is the component whose the eectric
fidd islying in the plane of incidence, and the Horizontd polarization is the component
whose dectricd field is perpendicular to the plane of incidence.) In other words, the
ATMS receives alinear combination of the pure vertica and horizontal components. The
tota dectric fidd vector of the received wave (either QV, or QH) islying in aplane
perpendicular to the propagation direction and making a polarization anglef , (in
degrees), with respect to areference (zero degree) line L, which isthe intersection of the
tangent (at beam center) plane and the plane of incidence. The totd dectric field vector
rotates (i.e. the polarization angle changes) with the nadir angle g equa to 0°. For Quas
Veticd, f , = q. For Quas Horizontal Polarization, f , = 90 - g.
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3.2.2.4 Beam Efficency

32241
The ATMS antenna beam efficiency shal be 95% or better.

32242
Beam efficiency shdl be met a dl frequencies and dl beam positions.

NOTE: For the purpose of this specification, beam efficiency is defined as the ratio of
the power received within the "main lobe" to that of the total power received by the
antenna. The"main lobe" is defined as equd to 2.5 times the HPBW. In determining the
beam efficiency, the antennais assumed to be in aradiometricaly isotropic environment,
i.e., the brightness temperature is the same from every direction.

3.2.2.5 Center Frequency

32251
Each ATMS channd shall meet the center frequency requirements defined in Table 3-1.

3.2.2.6 Channd Bandwidth

32261
Each ATMS shdl meet the Channel bandwidths defined in Table 3-1.

NOTE: Channd Bandwidths are defined as the hdf-power point bandwidth and are the
maximum acceptable bandwidth per pass-band.

3.2.2.6.2

All channds, regardiess of the number of pass-bands, shall have only one output per
chamndl.

NOTE: The number of pass-bands listed in Table 3-1 is the maximum possible vaues.
However, alesser number of pass-bands can be used, provided the Temperature
Sengtivity requirements are met. For example, Channel 18 lists two possible pass-bands
which are centered at (183.31 + 7) = 190.31 GHz, and (183.31 - 7) = 176.31 GHz. But
only one of the two pass-bands need be sdected, provided the temperature sensitivity
vaue of 0.8 K (or smaller value) can be achieved.

3.2.2.6.3

Each pass-band, within any one channel, shal have equa average system gain over the
pass-band bandwidth within +1 dB.

NOTE: System gain isthe overal gain of the ATMS system from the antenna aperture to
the instrument output.
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3.2.2.6.4 Pass-band Ripple

The peak-to-peak “ripples’ within the pass-band bandwidth shall be lessthan 1.5 dB for
at least 80 percent of the center portion of the pass-band bandwidth.

3.2.2.7 Out-of-Band Rejection

32271

The channd sdection filter shdl have again that isaminimum of 40 dB below the band-
center vaue for dl frequencies outside of 0.65 times the specified haf-power
bandwidths.

3.2.2.8 Stop-bands

32281

Recever channd designs that use upper and lower mixer Sde-bands sgnds shal employ
stop-bands to remove loca oscillator noise.

32282

Stop-bands may aso be used to remove any Radio Frequency Interference (RH) as
required.

3.2.29 Gan Sability

32291

The band center gain of each pass-band shdl vary no more than +2 dB over the operating
temperature range and life of the instrument.

3.2.2.10 Center Frequency Stability

3.2.2.10.1
Each ATMS Channd shall meet the center frequency stability vaueslisted in Table 3-1.

NOTE: These vaues are the maximum deviation from the channd center frequency for
both long-term and short-term periods. Long-term means that the stability must be
maintained over the operationd life of the instrument.

3.2.2.11 Temperature Sengtivity -- NEDT

322111

Each ATMS Channd shall meet the Noise Equivaent Temperature (NEDT) vaues listed
inTable 3-1.

NOTE: Temperature sengitivity (NEDT) of aradiometer is defined as the minimum

detectable change of the brightness temperature incident at the antenna- collecting
gperture. For the purpose of this specification, the NEDT vaueslised in Table 3-1 shdl

Original 14 June 23, 2000



ATMS POS GSFC 429-00-06-03

be defined as the standard deviation of the radiometer output in Kelvin (K) when the
antennaiis viewing a 300 K uniform and stable target.

3.2.3 CALIBRATION

3.2.3.1 In-Hight Cdibration

32311

There shdl be two types of in-flight cdibration measurements during each scan period, a
"hot" cdlibration and a"cold" cdibration.

32312
Each calibration measurement shall comprise a minimum of four sample periods.

32313

Each sample period shal have an integration time equd to the earth view sample
integration time.

32314

All channds shdl utilize a"through-the-antenna” cdibration method whereby the
cdibration targets are viewed by the antennamain reflector.

32315
The"cold" cdibration target shal be the cosmic background microwave radiation (cold
space).

32316

At the cold cdibration position, the antenna system shdl have a clear unobstructed view
of cold space.

The design of ATMS shdl ensure that the brightness temperature at the cold space
cdibration position is known with an error of 1 K or less. Accuracy of the measurement
(measurement uncertainty) to 1 sgma

32317
The"hot" cdibration target shall be an instrument ambient target (nominaly 300 K).

32318
The”hot” cdibration target shal be thermdly isolated from the ATM S Structure.

32319

A minimum of seven independent platinum wire-type temperature sensors shall be
distributed through the target to ensure knowledge of the thermal temperature to £0.10 K.
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3.23.1.10

The brightness temperature of the target, at the relevant microwave frequencies of the
ATMS, shdl be known to an accuracy of +0.2 K.

Note: This accuracy shdl include the error in the knowledge of the therma temperature
of the target, residua temperature gradients across the target, and the uncertainty in the
microwave emissvity.

323111
The cdibration targets shdl achieve a caculated effective emissvity of 0.9990 or greeter.

3.2.3.2 Cdibration Accuracy

3.23.21
The ATMS shdl mest the cdibration accuracieslised in Table 3-1.

NOTE: Cdibration accuracy is defined as the difference (error) between the brightness
temperature inferred from the microwave radiometer (referred to the antenna-collecting
gperture) and the actual brightness temperature of a blackbody test target directly in front
of the antenna. Cdibration accuracy is the average long-term error with atime scae
longer than 24 hours.

3.2.3.3 Anadyss

32331

The contractor shal demondrate through laboratory testing and analyses thet the overdl
cdibration accuracy, when the instrument is used in its orbital configuration, meetsthe
requirements of Table 3-1.

NOTE: The overall accuracy includes errors contained in the laboratory tests and other
effectsinduding:

Q) trangtion from the laboratory smulated cold space target to the in-
orbit cold space target,

2 emissons from the spacecraft and/or other instruments entering the
near fields of the radiometer antennas,

(3) time dependent degradation of the reference targets,

4 the error in the knowledge of the therma temperature of the target,
resdua temperature gradients across the target, and the uncertainty
in the microwave emissvity, and

5) the accuracy of the test equipment.

3.2.3.4 Cdibraion Algorithm

32341

Individud in-orbit antenna temperature caibration agorithms for each channd shdl be
provided for each delivered instrument.
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3.2.3.5 Ground Cdibration

32351

The ATMS shdl be designed so that cdlibration is only performed once during initial
qudification for each delivered indrument. No cdibration shal be required after
prolonged storage before launch.

3.2.3.6 Sensor Data Processing

32361 Teemery

All telemetry and mission data to be transferred to the spacecraft C& DH via the data bus
shdl be "packetized" using the Consultative Committee on Space Data Systems
(CCSDYS) Path Protocol Data Unit format defined in CCSDS 701.0-B-2.

3.2.3.6.2 SDR Content

The sensor contractor shal develop agorithms to produce sensor data records (SDRS).
SDRs are full-resolution sensor data that are time-referenced, Earth-located, and
calibrated by applying the ancillary information, including radiometric and geometric
cdibration coefficients and geo-referencing parameters such as platform ephemeris.
These data are processed to sensor units (e.g., brightness temperature). Cdibration,
ephemeris, and any other ancillary data necessary to convert the sensor data back to
sensor raw data (counts) are included.

The operationd SDR shdl, & aminimum, conss of the following SC and ATMS

information:
- Spacecraft ID tag.

ATMS sensor ID or serid number.

Flight software verson number.

Orbit number.

Beginning Julian day and time teg

Ending Julian day and time tag

Ascending Node Julian day and time tag

Brightness temperature in dl channels

Sgnd levdsfrom dl channds.

Geo-location: geodetic latitude and longitude for eech sample

Timetag information - beginning of scan time

Scan index

The contractor shall include in the development of the SDR additiona agorithm
processes that will:

Combine the ATMS 2.2 degree, over-sampled, IFOV'sin amanner that

combines the cross track and aong track directions such that 15 area averaged
samples are produced. Each sample shal be equivaent to that which would
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be obtained from a 3.3 degree IFOV, scanned at a constant rate, on each side
of nadir. The Synthesized Cell #1 center shal be at 47.85 degrees from nadir.
The brightness temperature for the synthesized footprint shal be the weighted
average of averaged data samples.

Combine ATMS 5.2 degree, over-sampled, IFOV'sin amanner that utilizes the

cross track direction so that 15 area averaged samples are obtained. Each

sample shdl be equivaent to that which would be obtained from an IFOV

scanned to produce beam centers separated by 3.3 degreesin cross track

dimension and 3.3 degrees in dong track dimension. The Synthesized Cell #1- | cH-01
center shdl be at 47.85 degrees from nadir. The brightness temperature for the

synthesized footprint shall be the weighted average of averaged data samples.

Consideration should be given to use of aprocess smilar to that of Backus Gilbert, to
enhance resolution, thus providing a synthesized IFOV of 3.3 degreesin both adong track
and cross track dimension.

3.24 SYSTEM DYNAMIC RANGE AND LINEARITY
3241
The dynamic range of the radiometer system shall be from 3 to 330 K.

3242

Within the dynamic range, the radiometer output shall be essentidly linear with respect to
the input brightness temperature at the antenna aperture.

3243

The resdua non-linearity a al points within the dynamic range shdl be smdler than
10% of the cdibration accuracy vadueslised in Table 3-1.

NOTE: resdud non-linearity is defined as the departure from the expected vaue of an
ided linear radiometer.

3.25 ANALOGTODIGITAL ELECTRONICS
3.25.1 Gened

32511

The analog-to-digita (A/D) eectronics shdl conast of a multiplexer and 15-effective-bit
A/D converter.

32512

The dlocations for the 15 bits vs. antenna brightness gpproximate temperature values are
shownin Fgure 3-2.
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3.25.2 Multiplexer

32521

The multiplexer shal not introduce a voltage offset or other errors sufficient to degrade
the overdl A/D conversion accuracy beyond 0.1% of full scale.

3.2.5.3 Andog-to-Digitd Converter

32531

The accuracy of the A/D converter a 15° C shal be plus or minus 1 Least Significant Bit
(LSB) maximum dlowable error.

3.253.2

The differentid non-linearity (the bit-to-bit variation) shal not exceed plus or minus 1
bit.

3.25.3.3

Over the instrument mounting foot/basepl ate temperature range of -10° C to +40° C the
maximum allowable error shdl not exceed £1 LSB.

3.25.4 Independence of Measurements of Each Channdl

32541
The output Signa presented to the A/D for each channd sample period shdl be
independent of past Sgndsin that channdl.

32542

The A/D output of each channel sample period shal not be in error by more than 0.01%
(of full scale) because of any previous Sgnasin that channe or cross-talk from other
channels.

3.2.6 ELECTRONIC CONTROL LOOP STABILITY
3.26.1

All closed-loop circuitry shdl have aminimum of 12 dB gain margin and a 25 degrees
phase margin.
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32767
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Figure3-2  A/D Converter

3.3 INTERFACE REQUIREMENTS

The sensor interfaces are depicted in Figure 3-3.
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Figure3-3  Sensor Interfaces on the NPOESS Spacecr aft

34 PHYSICAL AND INTERFACE CHARACTERISTICS

The mass, average power, volume, and data rate budgets for the ATMS are provided
herein. These values are the maximum alowed and include margin. The spacecraft-to-
sensor interface requirements are broken down into four primary groups. mechanicd,
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power, data, and thermal. A notiond diagram of the top-leve functiond interfaces for

any sensor isshown in Figure 3-4.
Standard
Interface

Mechanical

Individual
Sensors

S/ C Power

Data

A
\

TTIT

Thermal

A
A

Figure3-4  Notional Spacecraft-to-Sensor Functional Interfaces

341 MAss

The mass of the ATM S shadl be less than or equd to 73 kilograms.

342 SIzE

The sowed dimensons of ATMS shdll be less than or equd to the following limits:

@ Velocity direction: 70 cm

(b) Nadir direction: 60 cm

(© Anti-solar direction: 40 cm
3.4.3 POWER

The average steady- state power consumption for ATMS shal be less than or equal to 98
Watts.

3.44 DATA RATEAND FORMAT
34.4.1 DaaRate

The science datarate of the ATMS, a any moment in the orbit, shal be less than or equa
to 50 kbps.

The house-keeping data rate of the ATMS shdl be less than 2 kbps.
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3.4.4.2 Output Format

Instrument CCSDS output format shal contain spacecraft supplied data (i.e., ephemeris,
timetag, eic.). Thisdatashal be transferred viathe MIL-STD-1553B data bus.

345 THERMAL

3.4.5.1 Blanketing

The therma design of the NPP and NPOESS instruments shal be identica except they
may have different externd thermad blanket configurations that are not permanently
attached.

Continue to Appendix D, ATMS Exceptions to the NPOESS/NPP Generd Instrument
Interface Document (GIID). CH-03
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APPENDIX C. ACRONYMSAND ABREVIATIONS
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Acronym
A/D
AFM
AMSU
ANS
ASCII
ASTM
ATMS

C
C&DH
CCSDS
CDR
CDRL
CF

cm
CMIS
CcO
COTR
CrlS
CSRD
CTE

DACA
dB

DC
ACDR
DID
DOC
DOD

EDR
EDU
EEE
EM
EMI
EOS
EWR
EVS

FED
FM
FMEA
FOV

Original

GSFC 429-00-06-03

Acronyms And Abbreviations

Definition

Andog/Digitd

Army Fidd Manua

Advanced Microwave Sounding Unit

American Nationd Standards Indtitute

American Standard Code for Information Interchange
American Society for Testing and Materids
Advanced Technology Microwave Sounder

Cdsgus

Command and Data Handling

Conaultative Committee on Space Data Systems
Critical Desgn Review

Contract Documentation Requirements List
Contractor's Fecility

centimeter

Conicd Microwave Imager Suite

Contracting Officer

Contracting Officer's Technica Representetive
Cross Track Infrared Sounder

Common Section of the Sensor Requirements Document
Cdibration Test Equipment

Days After Contract Award
Decibd

Direct Current

Ddta Criticd Design Review
Data Items Description
Department of Commerce
Department of Defense

Environmenta Data Records

Engineering Development Unit

Electricd, Electronic, and Electro-mechanica
Engineering Model

Electro-Magnetic Interference

Earth Observation System/Satdllite

Eastern Western Range

Earned Vaue System

Federal

Flight Model

Fallure Modes Effect Andysis
Feddof View
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Acronym
GB

GFE
GHB
GHz
GIID
GPS
GPSOS
GSE
GSFC

H,O
HDBK
HPBW
Hz

ICD
IDPS
IF
IORD
IRD
1SO
V&V

K
kbps
kg
km

LO
LSB

mb
METOP

MAR
METSAT
MHz

MIL
MIL-HDBK
MIL-STD
mm

ms

NAS
NASA

Original

GSFC 429-00-06-03

Definition

GigaByte

Government Furnished Equipment

Goddard Handbook

Gigahertz

Generd Instrument Interface Document
Globa Postioning Satellite/System

Globd Postioning Satellite Occultation Sensor
Ground Support Equipment

Goddard Space Flight Center

Water

Handbook

Hdf-Power Beamwidth
Hertz

Interface Control Document

Interface Data Processing Segment
Intermediate Frequency

Integrated Operationd Requirements Document
Interface Requirements Document

Internationa Standards Organization
Independent Verification and Vaidation

Kevin

Kilobits per second
Kilogram
Kilometer

Loca Oscillator
Least Sgnificant Bit

Millibar

Meteorologica OpEUMETSAT Meteorological Observation
Sadlite

Mission Assurance Requirements
Meteorologica Saellite
Megahertz

Military

Military Handbook

Military Standard

Millimeter

Millisecond

Nationa Aerospace Standard
Nationa Aeronautics and Space Administration
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Acronym
NEDT
NOAA
NPOESS
NPP
NPPDIS

OMPS

PFM
PETR

PLLO
POS
PPL

OH
QV

RDR
RF
RFI
RH

SC
SDR
DS
SOCC
SOwW
Spec
SRD
STE
SysTE

TBD
TBR
TBS
TIROS
™
TRD
TSPR

uls

VIIRS

Original

Definition
Noise Equivaent Temperature

Nationa Oceanic and Atmaospheric Adminigtration

GSFC 429-00-06-03

Nationd Polar-orbiting Operationa Environmental Satellite System

NPOESS Preparatory Project
NPP Data and Information System

Ozone Mapper Profiler Suite

Proto-Hight Model
Pre-Environmentd Tet Review

Phase Lock Loop Oscillator
Performance and Operations Specification
Preferred PartsList

Quas Horizonta
Quas Verticd

Raw Date Records

Radio Frequency

Radio Frequency Interference
Redative Humidity

Spacecraft
Sensor Data Records

Science Data Segment

Satellite Operations Control Center
Statement of Work

Specification

Sensor Requirements Document
Specid Test Equipment

Sysem Test Equipment

To be Determined

To be Resolved

To be Supplied

Teevidon Infrared Operationd Satdlite
Technicd Manud

Technicd Requirements Document

Totd System Performance Responsihility

Unique Ingrument Interface Specification

Vishble Infrared Imaging Radiometer Suite
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Acronym Definition

w Watts

WBS Work Breskdown Structure
WR Western Range
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APPENDIX D. ATMSEXCEPTIONSTO THE NPOESSNPP

GENERAL INSTRUMENT INTERFACE DOCUMENT (GIID) CH-03
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1.0 Gened

1.1 All the sensor requirements of the NPOESS/NPP Generd Instrument Interface
Document (GIID) (Appendix E, whereto attached) shal be met by the ATMS, except as
atered by this Appendix. All theitemsin this gppendix shal be consdered exceptions

to the GIID.

1.2 Conflicts

1.2-1 Inthe event thereis a conflict between this document, the ATM S Performance and
Operations Specification (GSFC 429-00-06-03) and the NPOESS Generd Instrument
Interface Document (GIID) the listing below delineates the order of Precedence

ATMS Statement of Work (GSFC 429-00-06-02)

ATMS Performance and Operation Specification (GSFC 429-00-06-03)
ATMS Misson Assurance Requirements (GSFC 429-00-07-03)

ATMS Unique Instrument Interface Document (UIID) (GSFC 429-99-06-01)
NPOESS/NPP Generd Instrument Interface Document (GIID), 06 August
2001 verson

aghhowbdE

1.2-2 Other conflicts shdl be resolved by the contracting officer.
1.3 GLOBAL Changes

131
Replace “ sensor suite” with “ sensor”

1.3-2
Replace “EDR performance’ with “performance’

1.4 Unique Changes
Below are listed GIID paragraph numbers together with changes, additions or deletions

asthey apply.

1.4.1 ADD: 3.24.23.1 Stowed and Critical Clearances
In addition to the requirements in section 3.2.4.2.3.1- 2, the following shdl dso
oply:
If “Y”" cableisrequired for 1553 connector then requirement should include: “Y -
cable weight and envelope will not be considered part of the instrument alocation.”

1.4.2 ADD: 3.24.2.3.2.6 Speciad Mounts
Add after the requirement 3.2.4.2.3.2.6- 1.
The spacecraft contractor is responsible for defining the mounting interface
between cold plate and spacecraft platform.

1.4.3 CHANGE: 3.24.2.3.2.6 Specia Mounts

For ATMS, section 3.2.4.2.3.2.6-2 reads as follows:
From: The instrument contractor shal provide al kinematic mounts (where used)
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including those required for the EDU and Ground Support Equipment (GSE).
To: The spacecraft contractor shdl provide al kinematic mounts (where used)
between the cold plate and the spacecraft platform.

144 DELETE: 3.24.2.3.2.6 Specid Mounts
Section 3.2.4.2.3.2.6-3 is not applicableto ATMS.

1.4.5 CHANGE: 3.24.23.3.1 Alignment Responghilities
For ATMS, section 3.2.4.2.3.3.1-5 reads as follows:
From: The instrument contractor shal alocate for the spacecraft, in the ingrument
performance budget, no less than 25 arcseconds instrument baseplate to spacecraft
frame of reference, not including the uncertainty between the instrument dignment
cube and the instrument baseplate (which remains part of the instrument alocation).
To: The NPP UIID dlocates pointing requirements to both the instrument and the
Spacecraft.

1.4.6 ADD: 3.24.2.3.3.2 Alignment References
In addition to the requirementsin section 3.2.4.2.3.3.2- 11, the following shdl dso
aoply:
Cover not required where al sdes of cube are covered by instrument structure and
blankets in the flight configuration and are within the wals of the instrument and
protected by the blanket during preflight configuration.

1.4.7 CHANGE: 3.24.3.1.5.2.2.1 Ingtrument Turn-on Trangents
For ATMS, section 3.2.4.3.1.5.2.2.1-1 reads as follows:
From: 50
To: 75

1.4.8 CHANGE: 3.2.4.3.1.5.2.2.1 Instrument Turn-on Trandents
For ATMS, section 3.2.4.3.1.5.2.2.1-2 reads as follows:
From: 4 times
To: 10times

149 ADD: 324.3.155 Surviva Hester Bus
Direct bus connection shall be through a spacecraft fuse for a 20 waitt heater
maximum.

1.4.10 CHANGE: Figure 3.2.4.3.2.1 Spacecraft Grounding Scheme
For ATMS, change figure asfollows:

“Bdanced Filter” reads“EMI Filter” at the input to the instrument power
supply
The Power Supply module includes the transformer shown, diagram should
show thisindusion
Spacecraft power is tapped at the primary to support other instrument
functions.
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1.4.11 CHANGE: 3.2.4.3.25 Chassis Ground
For ATMS, section 3.2.4.3.2.5-6 reads as follows:
From: “...with aresstance of less than 2.5 milli-ohms’
To: “...with aresstance that shdl not exceed 5.0 milli-ohms’

1.4.12 ADD: 3.24.3.3.1.6 Buffer Connectors and Connector Savers
Patch Cables/ Connector Savers

1. Patch cables/connector savers shdl be provided and installed as soon as the
ingrument is assembled. They are used to limit the number of mate/demate
cycles onthe ATMS connectors.

2. Mates and de-mates on the flight connector shdl be limited to Six eech totd
before delivery to the spacecraft contractor.

3. Mate/demate logs shdl be established and maintained for dl flight
ingrument interface connectors.

4. Patch cables/connector savers shdl be constructed using standard wire.

1.4.13 ADD: 3.24.3.3.1.7 Test Connectors
Polarity Reversd
The ATMS shdl not be damaged by polarity reversa.

1.4.14 DELETE: 3.24.4 Survivability
This section is not gpplicableto ATMS

1.4.15 ADD: 3.2.4.6 Protective Coatings and Finishes
Norma Redative Humidity Range
The radiometer antenna reflector shal be designed to withstand exposureto a
reldive humidity of 95% at 30 degree C for 24 hours. The instrument shal aso be
designed to withstand operation in an environment whose relative humidity may be
as high as 60%.

1416 CHANGE: 3.24.7.1 Generd
For ATMS, section 3.2.4.7.1-4 reads as follows:
From: The spacecraft shall not be used as a heat source or sink, except as

described below.
To: The spacecraft' sATMS Cold Plate shall be used as the primary conductive
heat sink for ATMS.

1.4.17 CHANGE: 3.24.7.2 Therma Recovery
For ATMS, section 3.2.4.7.2-1 reads as follows:
From: 60 minutes
To: 120 minutes

1.4.18 CHANGE: 3.2.4.7.3.1 Heat Transfer To Spacecraft
For ATMS, section 3.2.4.7.3.1-1 reads asfollows:
From: Theingruments shal be thermdly isolated to the maximum extent possible
to minimize heat transfer to the spacecraft and other adjacent instruments.
To: The spacecraft shal be used as the primary conductive heat Sink.
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For ATMS, section 3.2.4.7.3.1-3 reads as follows:

From: Thetota heet transfer (conducted and radiated) between the insrument and
the spacecraft, as well as between the instrument and adjacent instruments, shdl not
exceed 10.0 wattsinto or out of the instrument.

To: Thetotd heat transfer between the instrument and the spacecraft, shal not
exceed 133.0 watts (98 watts instrument power, 15 watts environmenta heat load,
20 watts NPP spacecraft-held margin, al totding 133 watts) into or out of the
insrument.

1.4.19 DELETE: 3.24.7.3.1 Hesat Transfer To Spacecraft
Section 3.2.4.7.3.1-4 isnot applicable to ATMS (see 1.4.18)

Section 3.2.4.7.3.1-6 is not gpplicableto ATMS (see 1.4.18)
Section 3.2.4.7.3.1-7 isnot applicable to ATMS (see 1.4.18)
1.4.20 CHANGE Reserved.

1.4.21 CHANGE: Table3.2.4.7.3.2 Worst-Case Hot and Cold Hux
For ATMS, Table 3.2.4.7.3.2 reads as follows:

Hot Case | Cold Case

W/m2 W/m2
Solar Radiation 1400 1308
Earth IR Radiation 262 189
Albedo (ratio) 0.387 0.207

1.4.22 CHANGE: 3.24.7.4.1 Interface Temperature Range
For ATMS, section 3.2.4.7.4.1- 1 reads as follows:
From: mechanicd
To: mechanicd/thermd

From: +40°C
To: +20°C

For ATMS, section 3.2.4.7.4.1-2 reads as follows:
From: mechanica
To: mechanicd/thermd

From: +40°C
To: +20°C

For ATMS, section 3.2.4.7.4.1-3 reads as follows:

From: -30°C
To: -20°C
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From: +65°C
To: +60°C

1.4.23 DELETE: 324.7.4.2 Thermd Uncertainty Margins
Section 3.2.4.7.4.2-1 is not applicableto ATMS.

1.4.24 ADD: 3.24.7.6 Thermal Control Design
Thermd Interface Control Drawings
The ATMS contractor shall provide Thermd Interface Control Drawings as
delineated below:

1. Bescdable with reference dimensions and show orientations of surfaces
relative to spacecraft axes.

2. All externa surface coatings and materias shall be labeled. Include atable
of therma properties and variations assumed for surfaces. Effective
emittances or conductances through blankets shall be noted.

3. A view of dl faces of the instrument should be shown

4. Detalls of the mounting interface shdl be shown, such as

(& Number and sizes of mounting feet or surfacesin contact with
Spacecraft

(b) Materidsused asisolators and dimensions

(¢ Conductances assumed

Indicate significant structurd materia used.

6. Indicate locations and amounts of power disspated. A power summary or

profile should be included which gives power variaions for al modes of

operations.

Indicate al heater locations and dissipated powers for the hegters.

Indicate all analog telemetry therma sensors locations. Specify a control or

reference thermal sensor for which temperature limits, as defined in the

ICD, are gpplicable.

9. Thedrawing must illudrate how the insrument therma blankets will
interface with the spacecraft blanket and the ATM S harness blanket.

o

o N

1.4.25 ADD: 3.2.4.8.4.1 Commands
1. The ATMSshdl respond to dl command non-motor commands within 1
second of the receipt of the command.
2. The ATMS shdl respond to any command motor command within 3
seconds of the receipt of the command.

1.4.26 CHANGE: 3.2.4.85.2 Point-to-Point Tdemetry
For ATMS, section 3.2.4.8.5.2-3 reads asfollows:
From: ... up to fivelocations ... of 10 sensng devices.
To: ... upto sevenlocations ... of 14 sensing devices.

1.4.27 CHANGE: 3.25.1 Rdiahility
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For ATMS, section 3.2.5.1-1 reads asfollows:

From: Each ingrument ’stotal system reliability, as defined in the UIID, & the end
of 7 years on-orbit life shal be no less than 0.86, unless otherwise specified in the
ulID.

To: The ATMS rdiability to produce raw data records shal be no less than .86 for
channds 3-15 (combined) and .76 for dl other channels (combined) at the end of 7
years on-orhit life.

1.4.28 ADD: 3.25.1.2 Maintainability
Redundant components, if used, shall be activated only by ground command.

1.4.29 DELETE: 3.3.2.2.2 Basdine Requirements
Section 3.3.2.2.2.1-3 is not applicableto ATMS.

1.4.30 CHANGE: 332231 Externd RF Environment
For ATMS, section 3.3.2.2.3.1-4 reads as follows:
From: ...RFenvironment (Table 3.3.2.2.3.1) outside its pass band while in the
intended operational mode for the respective phase.
To: ...RF environment shown in the On Orbit Operation w/o Degradation
columns of Table 3.3.2.2.3.1.

1.4.31 CHANGE: 3.3.2.2.5.4 Radiated Susceptibility RS103
For ATMS, section 3.3.2.2.5.4-1 reads as follows:
From: ...shownintheon-orbit column of Table 3.3.2.2.3.1...
To: ...shown in the On Orbit Operation w/o Degradation columns of Table
3.3.223.1...

1.4.32 CHANGE: 3.3.12.3.3 Component Stiffness
For ATMS, section 3.3.12.3.3-1 reads as follows:
From: 50 Hz
To: 100 Hz.

1.4.33 ADD: 3.3.12.7.3 Ingrument Mechanisms
In addition to the requirementsin this section the following shal dso apply:

1) Torque Margin
The torque capability of the drive motor(s) and any other componentsin the
scan mechanisms shdl be sufficient to perform their proper function when the
frictiona torque is three times the worst predicted case. This includes worst-
case combinations of environment (particularly temperature extremes),
tolerances, lubricant contamination and/or evaporation, and other possible
degradation at the end of the specified operational period.

2) Motor Stal Vulnerahility

The drive motor(s) shdl not be damaged if powered with start-up currents
under locked rotor conditions in an ar or vacuum environment for 30 minutes.
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3)

4)

5)

The drive motors shal not be damaged by any available shutdown mode or
sequence.

Motor Type
Motors shall not use brushes or contacting position sensors.

Shaft "Encoders’

The shaft pogtion digitizer shdl be a noncontacting design. If the digitizer
selected is an optica encoder, solid-state redundant light sources shdl be
utilized. Filament type lamps are not acceptable.

Shaft Drive Sysems

Scan drive systems shdl be analyzed and tested to ensure that settle
characterigtics (linearity for continuous scan) meet the appropriate system

error budget. Closed-loop scan systems shdl have gtiffness adequate to insure
pointing performance in the presence of at least three times the expected
maximum frictiond torque and stability margins equivaent to 12 dB gain
margin and 25 degree phase margin.

1.4.34 ADD: 3.3.12.10.3 Instrument-to- Spacecraft Integration and Test Mounting
In addition to the requirements in section 3.3.12.10.3- 3, the following shdl dso

aoply:

With exception of the cold plate attachment provided by the spacecraft.

1.4.35 DELETE: 3.3.11.1.4 Software Coding Conventions
Section 3.3.11.1.4-2 isnot applicableto ATMS.

1.4.36 DELETE: 3.3.15.1.2.6 Device Cleanliness
Section 3.3.15.1.2.6-5 is not gpplicableto ATMS.

1.4.37 CHANGE: 4.23.1 Engineering Deveopment Unit (EDU)
For ATMS, 4.2.3.1-3 reads asfollows:
From: 0.1kg
To: 1.0Kg

1.4.38 DELETE: 4.2.4.3 Instrument Performance Math Model
Section 3.2.4.3 isnot applicableto ATMS.

1.4.39 ADD: 4.2.7 Acceptance and Protoqudification Testing
In addition to the requirements in section 4.2.7-5, the following shal aso apply:
Thermd vacuum cdibration with a temperature range at the spacecraft-to-
instrument mounting surface of -10°C to +20°C and duration of 720 hours shdll be
considered equivalent to bakeouit.
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1.4.40 CHANGE: 4.2.7.6 Therma Testing

GSFC 429-00-06-03

The MAR Requirements takes precedence over MIL-STD-1540

1.4.41 ADD: 4.28 EMC/EMI Tedting
EMI/RFI tests shdl be performed withthe 'Y’ cable, if oneisrequired. The'Y"
cableis used to split the ATMSs 1553 and RS-422 signals.

1.4.42 CHANGE: 3.24.2.3.3.2 Alignment References

For ATMS, 3.2.4.2.3.3.2-9 reads as follows:

From:
To:

+ 1 Arc Second (arcsec).
+ 10 Arc Second (arcsec).

1.4.43 CHANGE: Table3.3.2.2.3.1 Externd EMI Environment
For ATMS, Table 3.3.2.2.3.1 reads as follows:

Frequency Factory/ Launch Pad Ascent On Orbit On Orbit On Orbit
(H2) Transport (VIm) (VIm) Survival Operationw/o | Operation w/o
(V/m) (V/Im) Degradation Degradation
w/ 1 usec @ (other pulse
1000 Hz efficiencies and
(V/m) freq.)
(V/m)
10k -100M 20 20 20 20 TBD 20(TBR)
100M-1G 20 20 100 (TBR) 20 TBD 20(TBR)
1G-5G 100 (TBR) | 100(TBR) 200 (TBR) 30 TBD 20(TBR)
5G - 10G 100 (TBR) | 100(TBR) 200 (TBR) 110 (TBR) TBD 20(TBR)
10G-40G 20 20 20 20 TBD 20(TBR)
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